Insulin stimulation of the insulin receptor kinase can occur in the complete absence of beta subunit autophosphorylation.
The glutamic acid:tyrosine (Glu:Tyr) synthetic polymer was observed to inhibit the insulin receptor beta subunit autophosphorylation with an IC50 of 0.20 mg/ml in the absence and 0.15 mg/ml in the presence of insulin. Even though complete blockade of beta subunit autophosphorylation was observed at 4.0 mg/ml Glu:Tyr, insulin was still capable of stimulating the exogenous protein kinase activity of the insulin receptor toward Glu:Tyr. Histone H2B (1.3 mg/ml) was also observed to inhibit the beta subunit autophosphorylation by approximately 80% with an IC50 of 0.31 and 0.35 mg/ml in the absence and presence of insulin, respectively. Similar to the results with Glu:Tyr, insulin was found to stimulate histone H2B phosphorylation under these conditions. Comparisons between the time courses of beta subunit autophosphorylation with those of Glu:Tyr phosphorylation both in the presence and absence of insulin confirmed that insulin can stimulate the exogenous protein kinase activity of the insulin receptor in the complete absence of beta subunit autophosphorylation. Prephosphorylation of the insulin receptor (from 0 to 1.3 mol of phosphate/mol of insulin receptor) in the absence of insulin was found to have no significant effect on the exogenous protein kinase activity when assayed both in the presence and absence of insulin. Insulin was observed to stimulate the phosphorylation of Glu:Tyr approximately 3-fold independent of the extent of beta subunit autophosphorylation. In contrast, prephosphorylation of the insulin receptors in the presence of insulin was observed to enhance the exogenous protein kinase activity dependent on the extent of autophosphorylation, such that by 1.4 mol of phosphate incorporated per mol of insulin receptor, insulin was found to maximally stimulate the initial rate of Glu:Tyr phosphorylation (approximately 9-fold). These results demonstrate that the insulin-dependent autophosphorylation of the insulin receptor results in an amplification of the insulin stimulation of the exogenous protein kinase activity, whereas the insulin-independent autophosphorylation does not.